In order to improve French forest accounts, a national survey was carried out during the year 2001 with the aim of collecting data on public preferences and behaviors toward forest. Some 1815 households were contacted via telephone and asked about their recreational activities and willingness-to-pay (WTP) for the preservation of forest biodiversity. The WTP for forest biodiversity preservation is estimated by a dichotomous choice contingent valuation (DC-CV) method. As the dichotomous choice equation for biodiversity preservation and the estimated WTP can be dependent on the choice of recreational visits in forests, a bivariate probit technique was implemented to account for this relationship. The nonparametric estimate of the mean WTP was 49.25 C per household and per year. The results of the parametric models show that a bivariate probit model is more suitable than the univariate model because recreational visits and WTP for biodiversity preservation are significantly correlated. Moreover, regional mean WTPs highlight significant difference (from 44.67 C to 64.17 C per household and per year).
Introduction
The decline of biodiversity is increasingly recognized as a major environmental problem and a threat to society and human well-being. The United Nations Convention on Biological Diversity (United Nations Environment Programme 1992), adopted in 1992, marked the political recognition of biodiversity loss as a serious problem and the start of global action. Convention on Biological Diversity's Conference of the Parties Decision IV/10 acknowledges that 'economic valuation of biodiversity and biological resources is an important tool for well-targeted and calibrated economic incentive measures' and encourages the parties to 'take into account economic, social, cultural, and ethical valuation in the development of relevant incentive measures.' As this makes it possible to capture social benefits from nonmarketed goods and services, economic valuation of biodiversity can facilitate the identification of potential buyers for the biodiversity benefits and the provision of appropriate, innovative tools (such as payments for ecosystem services) for securing the provision of such services. It also ensures that national accounting protocols take into account the entire ecosystem values (and not just the wood).
The European Union Statistics Office financed several studies across Europe for a valuation of nonmarket forest goods and services to improve national accounts. In such a study for France, Peyron et al. (2002) attempted through a national telephone survey to find out the value that people assign to forest recreation and biodiversity on which *Corresponding author. Email: montagne@nancy-engref.inra.fr we focus in this article. We analyze a dichotomous choice (DC) format question on the willingness-to-pay (WTP) for preserving biodiversity.
After a literature review on biodiversity valuation in European forests in Section 2, the article describes the empirical design of the contingent valuation (CV) survey in Section 3, and then the economic and econometric modeling of WTP in Section 4. Finally, results are presented in Section 5 and discussed in Section 6 both at a national and regional scale.
Economic valuation of biodiversity in European forests
People may assign a value to forest biodiversity preservation for a wide range of motives, from direct or indirect uses to passive uses or nonuses. Use benefits may be effective or potential and are derived from activities such as recreation, hunting, wildlife watching, and so on. Nonuse benefits reflect the well-being derived from the knowledge that such a species exists (existence value), or from the ability to transfer some natural heritage to future generation (bequest value).
The portfolio of stated preference methods (especially CV and DC experiment) is sufficiently large and particularly relevant to the assessment of such a large set of values. Estimated values reflect individuals' welfare variation due to changes in the quality or quantity of the object under valuation. However, biodiversity is a complex concept and so, therefore, are its measurement and valuation. These difficulties include, among others, issues linked to incommensurate values, limited understanding of respondents, hypothetical market construction, survey design, and so on Spash and Hanley 1995; Christie et al. 2006) . Consequently, most of the valuation studies focus on those aspects particularly relevant to the context of the study and value more than biodiversity in its broad sense, some key aspects that can be accepted as proxies for biodiversity. This leads to estimated WTP that do not reflect all aspects of biodiversity value but rather some partial value (or a lower bound of the real value). However, these values can be considered as approximations of the overall value of biodiversity (Millennium Ecosystem Assessment 2005) .
A large part of the literature on forest biodiversity with stated preference methods in European countries deals with the valuation of the services that forest biodiversity provides to humans, especially recreational or environmental services (Nunes et al. 2003) . Other studies tackle the question of forest biodiversity valuation considering the value that people assign to the preservation of genes, species, or ecosystems. Studies that value the genetic diversity of biological resources in forests are quite rare in Europe (Nunes et al. 2003) . Studies that value species or ecosystem diversity usually do not value the biodiversity itself, but rather focus on particular species and habitats (Pearce and Pearce 2001; Christie et al. 2006) . Table 1 is composed of three parts: in the upper panel, we gather the results of studies measuring the conservation value of specific species; in the middle panel, we present studies dealing with more global forest conservation concerns; and in the lower panel, we present more recent research that defines biodiversity using a set of attributes. As we can observe, a large number of studies in Europe valued biological resources as particular species or habitats. Most of the time, these estimates give the individual WTP to restore or to avoid the loss of species (mainly emblematic or endangered species), either identified (Matsson and Kriström 1987; Johansson 1990; Fredman 1995; Boman and Bostedt 1999; Durand and Point 2000; White et al. 2001; Horne and Petäjistö 2003; Broberg and Brännlund 2008) or counted for a set of species in forests (Johansson 1989; Matsson 1990; Hampicke et al. 1992; Veisten et al. 2004; Juutinen et al. 2011) . Comparisons between mean estimates are difficult and often not worthwhile: survey design, administrative context, and valued object generally differ for each study (Carson 1997) . The value estimates for multiple species are generally higher than for single species. However, the magnitude of the difference is not very large, as it can be appreciated from Table 1 (upper panel) .
A number of valuation studies assume that the level of biodiversity of a forest is linked with a set of environment-friendly management practices and attempt to value biodiversity preservation by explicitly stating to respondents that the implementation of a new conservation policy or type of forest management will result in a change of biodiversity in a particular area. Mean WTP estimates for the preservation of forest biodiversity in an ecosystem conservation perspective are presented in the middle panel of Table 1 .
Finally, more recent works define forest biodiversity preservation using a set of attributes, for example, habitat preservation, number of fauna and flora endangered species, forest stand structure, landscape diversity, and so on (Czajkowski et al. 2009; Meyerhoff et al. 2009 ). Such studies allow putting a value of various components of forest biodiversity (lower panel of Table 1 ).
Econometric analysis of WTP generally shows that the most important explanatory variables are household income (with a positive impact on WTP), level of education, practice of nature-related activities, sensitivity to environmental problems, age, gender, and residence (e.g., Fredman 1995; Spash and Hanley 1995; Amigues and Desaigues 1999; Lehtonen et al. 2003) .
The geographical scale of forest biodiversity conservation varies in valuation studies from local level to national level. In France, the present forest biodiversity valuation exercise is the first attempt at valuing nonmarket forest goods and services on the national level. National surveys on forest biodiversity preservation seem to be more frequent in northern Europe such as in Sweden (Johansson 1989; Fredman 1995; Boman and Bostedt 1999; Boman et al. 2008; Broberg and Brännlund 2008) or Norway (Veisten et al. 2004; Lindhjem and Navrud 2011) . This national scope is relatively risky in terms of protest responses: people could refuse to pay for a large space, rather than for only their local or regional habitat (Lehtonen et al. 2003) .
All these different levels and scales of forest biodiversity (e.g., biodiversity level, sampling geographical scale, biodiversity protection program scale) reveal the complexity of this public good and the difficulty for society to understand it fully. Moreover, it seems that people do not take into account the ways biodiversity is protected and do not have a high level of knowledge of biodiversity (Christie et al. 2006) .
From this review of economic valuation studies in Europe, it clearly emerges that the assessment of forest biodiversity does not lead to an unequivocal, unambiguous monetary indicator. Instead, the range of monetary estimates is expected to depend on the level of forest diversity under consideration, the type of biodiversity value under assessment, and the valuation method being employed (Nunes et al. 2003; Elsasser et al. 2009 ).
Methods: the CV study empirical design and data
This study originates from a project that was based on a national survey of a large sample of French households (Peyron et al. 2002) . Some 4500 households were initially contacted and finally, 1815 households were fully surveyed about their preferences and actual behaviors toward forest biodiversity protection and forest recreation. Matsson and Kriström (1987) Conservation of moose for hunting Sweden Regional Regional From SEK2931 to SEK3358
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The design of the CV scenario
The Millennium Ecosystem Assessment (2005) identified 37 possible losses of various ecosystem services. To prevent the loss of these services, many market and nonmarket instruments have been conceived. No less than 204 marketbased instruments have been identified (Bräuer et al. 2006 ). Policies to improve ecosystems in France have been set in broad terms: halting biodiversity loss by 2010. At the field levels, numerous indicators have been set for various resources and ecosystems. The results of national evaluation of biodiversity cannot consequently follow the method of a specific loss of biodiversity habitat to be financed by a well-identified instrument.
Rather, a nationwide survey covering 4500 households was carried out using a proxy (loss of species) for a broader biodiversity concept. It is possible that the estimates obtained reflect only a partial value of biodiversity. The description of the scenario limits the definition of the good and the protection program. The proxy used for biodiversity was the threat to some forest fauna and flora species. 1 Indeed, most of the time biodiversity is not easily defined if the conservation program does not consider one or more identified species or other aspects of biodiversity. Even in the 'simplest' case of one species' conservation, biodiversity definition and conservation are complex because they raised consumer's preference and utility for this identified species (Baumgärtner et al. 2006 ). However, during the telephone interviews the broader topic of biodiversity as a factor of ecosystem stability was exposed. So the values estimated here could be considered as an approximation of the overall value of biodiversity with endangered species as a proxy for this complex ecological concept.
The vehicle of payment is known to be a crucial element in CV design because it provides the context of payment which is supposed to increase respondent information and survey reliability, and thus decrease the hypothetical bias of CV (Morrison et al. 2000) . In this study, however, the precise nature of the vehicle of payment was not clearly identified and mentioned in the questionnaire. This choice was made because the survey was implemented on the national level and so we could not easily foresee a unique and credible mode of payment for the panoply of forests existing in France. Rather, a mixture of economic and noneconomic instruments is generally used in France at a regional or local scale to implement the country's biodiversity strategy. In this sense, defining a precise and unique vehicle of payment would probably not increase the relia-bility of the valuation; on the contrary, it would be possible that it would increase protest responses. Moreover, there is ambivalence in the existing economic literature (Morrison et al. 2000; Campos et al. 2007; Wiser 2007; Ivehammar 2009; Stithou 2009 ): in some circumstances, the nature of payment vehicles is known to influence the responses, as the incentives to respond may vary according to the mode of payment; however, strategic behaviors and biased results for the WTP indicator are not always observed. Strategic issues may be a relatively minor problem with respondents who do not even grasp what response would be in their own interest and value (Green et al. 1998; Schläpfer and Bräuer 2007) .
The scenario formulation of the CV method was characterized by a DC question followed by an open-ended one. In this article, we only analyze the DC question. The DC approach appears to be incentive compatible, at least conceptually, and so eliminates strategic behavior (Haab and McConnell 1997) . The DC format is such that the respondents had to report whether they were willing to pay a proposed amount:
In France, among animal species (vertebrates) living in forests, 2% are threatened with disappearance; moreover, 12% are vulnerable and 6% are rare; as for plants, about 2% are threatened or vulnerable. Thus the biological diversity of forests appears as a heritage to be preserved by various protection and maintenance measures that have direct and indirect costs. On behalf of your household, would you be ready to dedicate an annual amount to the biodiversity of the French forests of: (ring the amount proposed before the interview) YES or NO? Which contribution would you accept at the most?
The amount was clearly pronounced as 6, 12, 18, . . . , or 90C based on existing values in the literature and previous French studies ( Table 2 ). The choice of the amount proposed to a given household was made according to both systematic and random procedures. The first time, the question was raised by the research assistant who picked a value randomly from the above value options. It was then increased incrementally by 6C for the next household or decreased by 6C when 90C had been reached. In so doing, in theory, all amounts should be proposed the same number of times.
In order to underline protest responses, a follow-up question was asked when the answer was zero to the open-ended question (and thus 'no' to the DC question): If the amount is equal to 0, is it because:
Forest biodiversity is not really of interest for you You consider that you do not have to pay for that Other:
The aim of the first modality was to reflect the 'true-0-WTP responses': for these respondents, the improvement of forest biodiversity does not lead to any surplus variation; thus it is considered that such respondents do not accord any value to forest biodiversity. On the contrary, when the 0-WTP-response argument refers to the second modality or some other argument, such as it is unfair to expect me to pay, monetary help is not a good solution, not confident in the government, or others (e.g., do not understand the question), it is considered that they do not reflect signals about the value of the commodity and they are considered as protest responses. These responses represent rejection of the basic premise of the simulated market and are not retained for the purposes of calculating WTP. These protest responses were eliminated from the final sample (Table 3) .
Another objective of the survey was to identify the factors influencing forest visits in order to value forest recreation activities (by a travel cost approach 2 ). The question related to forest visits reads as follows:
Did anyone in your household (including you) visit forests in France for recreational activities in 2001?
We use this information in our analysis in order to underline differences between forest visitors and nonvisitors WTP for forest biodiversity.
The sample
The sample unit is the household because recreation is very often a family activity as it generally requires the family car and collective costs; the individual behavior itself can be explained not only by individual features but also by the household's characteristics such as revenues, way of life, so on. The questionnaire was administered by telephone to 4504 French households randomly chosen by départements within the French directory over the year 2002. The French directory contains 60,840 pages and the sample has been systematically selected at the rate of about one household for every 13.5 pages; thus the sample is distributed among départements according to a kind of (2002)). A limited number of households (78) were not accessible and thus 4426 households were finally contacted. The detailed process on the structure of the sample is summarized in Table 3 . A total of 1999 households agreed to participate in this survey and to respond to the questionnaire (response rate is 44%). Out of the nonrespondents, 581 households refused to answer for a forest-related reason. They were not at all motivated by the forest topic and definitively unmotivated by forest recreation and preservation. The remaining households were unwilling to answer for a reason not linked to the forest topic (e.g., lack of time). We have 1815 observations without missing information. The sample used for our analytical work finally contains 1070 households (54% of respondents) after removing two outliers and 743 protest responses. 3 The national sample covered all the 95 French départements and was aggregated on the national level. For highlighting potential regional differences, we have built five geographical (or zonal) indicators (from zone 1 to zone 5 ) entering in the regression analysis (see Table 5 for a precise description).
Descriptive results
About 74% of the 1070 households in the final sample declare that they visit forests for recreation, and about 58% of respondents in the final sample are willing to pay the proposed amount for the preservation of forest biodiversity.
The discrete choice responses for recreational visits in forests (V ) and the decision (l) to pay a proposed amount for biodiversity preservation have been modeled using probit equations (see model details). Descriptive statistics of these dependent variables are reported in Table 4 .
Descriptive statistics on explanatory variables used in the analysis are provided in Table 5 . Responses to the DC question are presented in Table 6 .
We can first use a nonparametric method to estimate the mean and median values of the WTP distribution. Let n i be the number of respondents answering yes and N i be the number of questionnaires that propose the amount t i . The acceptance frequency computed for each amount t i as the ratio between the number of respondents answering yes and the number of questionnaires that propose the amount t i is the empirical estimate of the survivor function at each of the t i .
We assume that there exists an amount with a value of 0 denoted t 0 and that s (t o ) = 1. It is rare that the data describe a nonincreasing survivor function. The idea of the PAVA (Pooled Adjacent Violators Algorithm) technique is to correct this problem by pooling data for two adjacent amounts if the estimate of the survivor function for the higher amount is greater than that for the lower amount. This technique and the procedure to implement it are well described in Bateman et al. (2002) . The PAVA technique leads to a result similar to the distribution-free Turnbull estimator (Haab and McConnell 1997) . Mean WTP (denoted as WTP ) can be calculated as follows:
The standard error of mean WTP is given as follows: (2) is equal to 49.25C. The standard error of the mean WTP is 1.49 C. Median WTP is also computed from Table 6 and is equal to 47.52C. 4
Mean WTP computed from Equation

Methods: economic model and econometric methodology
The analysis of the responses to our CV survey follows the model developed by Hanemann (1984) . It is based on the random utility model (McFadden 1974) . The indirect utility ν of the respondent i for the level of biodiversity q (as expressed by the proxy 'number of endangered forest fauna and flora species') is written as follows:
where y i represents the income of the ith respondent, z i is a vector of k household characteristics and/or attributes of choice, and ε i is an error term for unobserved variations in preferences.
Let the subscripts '0' and '1,' respectively, denote two possible levels of utility:
The respondent i will be willing to pay the amount t i ≥ 0 for preserving biodiversity (or to avoid a loss of biodiversity) q 1 -q 0 if the utility in state '1,' net to the required payment, exceeds the utility in state '0':
where the difference in biodiversity q 1 -q 0 is supposed to be the same for each individual i and thus excluded from the model. The biodiversity preservation value is measured by the WTP, which is the maximum amount the agent is willing to give for preserving biodiversity. For many applications, the simplest form of the indirect utility function is that where the explanatory variables enter linearly:
From these definitions of indirect utility and inequality (Equation 5), the latent variable equation can be expressed as follows:
where α 1 = α 11 − α 01 and α 2 = α 12 − α 02 . Note that α 3 = α 13 − α 03 is a k × 1 vector of parameters and ε I i = ε 1i − ε 0i is the new error term. If I * i > 0 then the respondent i is willing to pay t i and vice versa. The decision rule is thus
As usual in the DC question format, we estimate a probit model that represents the respondent's choice of whether to be willing to pay t i :
where (·) is the standard normal cumulative distribution function. The method of maximum-likelihood estimation (MLE) is used in this case. From Equation (6), the respondent's maximum WTP is given by the value WTP i = t i that solves I * i = 0, that is:
In the probit framework, the conditional mean/median WTP is estimated as follows:
We also want to explain the choice to have recreational activities in forests as a decision affecting biodiversity value. 5 In this case, the decision rule is based on whether the respondent is a forest visitor (V ) i = 1 or not (V ) i = 0 conditionally to the unobserved measure V * i of inclination of respondents to have recreational activities in forests:
The latent variable equation is
where X v i is a vector of exogenous variables, and δ is the associated vector of parameters. Equations (6) and (12) can be estimated consistently by individual single-equation probit methods. However, this is inefficient in that it ignores the correlation between the disturbances. Moreover, since forest visits are conditional to observed factors explaining WTP for biodiversity variations and to other unobserved preferences, a sample selection problem exists. A bivariate probit minimizes the impact of selection bias related to forest visits. Hence, the bivariate model comprises the selection equation that explains the probability to visit or not to visit a forest and the second equation that explains the probability to accept or not to pay the given amount of money in order to preserve biodiversity.
Let X I i denote the vector of explanatory variables (1, y i , t i , z i ). The joint distribution of (ε 1 I i , ε 1 V i ) is assumed to be bivariate normal (BVN) [0, 0, 1, 1, ρ IV ], with ρ IV [0, 1] as the correlation coefficient between ε I i and ε v i . In a seemingly unrelated bivariate probit specification, all variables I * i , V * i , X Ii , X VI are observed for each individual. The model is just identified when the same vector of independent variables appears in each equation. Equation (10) is used to compute the mean WTP. In our study, we compare the results from a seemingly unrelated bivariate probit model with those from a model that assumes no sample selection bias (univariate probit equations).
Results
Regression results
Estimates from separated univariate probits (visit and WTP equations) are reported in Columns 1 and 2 of Table 7 . Results from bivariate probit are also presented in Table 7 (Columns 3 and 4) to have an idea of the efficiency gains realized by simultaneous estimation of both visit and WTP equations.
In both univariate and bivariate models, the proportion of respondents who visit forests is explained by the income and the size of households, their location, and their opinion on tree harvesting. A higher income and a larger number of persons in the household increase the probability that the household has recreational activities in forests. Moreover, the probability of visiting forests is significantly different according to where the household lives. Our estimates show that this probability is the highest when the household lives in Ile-de-France (Paris area, zone 1 ) region, followed by southeast region (zone 4 ), then the northwest and northeast regions (zone 3 and zone 2 , respectively). However, the probability of visiting a forest is lower if the household lives in a city, but significant at the 10% level only. If the household believes that wood harvesting is a 'positive' activity (either because it maintains the forest or because it provides a natural and renewable material), higher is the probability of visiting forests. Conversely, if wood harvesting is perceived as a negative activity (i.e., disturbing the forest), the probability of visiting forests appears to be lower but not significantly.
As expected, in both models, the probability of accepting the proposed amount decreases when the value proposed to each respondent increases. This relation is significant at the 1% level. The parameter associated with the income is positive and also significant at the 1% level: a richer household is willing to pay a higher amount for biodiversity. The probability of accepting the proposed amount is higher if the household lives in Ile-de-France and the northwest region. Unlike forest visits, WTP is not significantly affected by the judgment on tree harvesting, the size of household, and life in a city. Contrary to what it was expected, in both equations, the number of persons under 18 years of age in the household and living in an apartment are not factors explaining forest visits or WTP for biodiversity.
Furthermore, it can be seen that the correlation coefficient ρ IV between the error terms ε V i and ε I i is significantly different from 0 at the 1% level with a value of 0.3500. Therefore, the simultaneous estimation of equations explaining forest visits and WTP for biodiversity from DC format is preferred to the estimation of separated probit models.
WTP estimates
From the estimates presented in Table 7 (columns I for univariate and bivariate probit models), we compute the estimated mean/median WTP using Equation (10). Results are reported in Table 8 .
In the univariate probit model, mean WTP is estimated for the average respondent (i.e., at the sample mean of all explanatory variables) at 55.32C with a standard error of 2.52, whereas the average estimate from the bivariate model is 54.98C with a standard error of 1.99. A simple Student's t-test on mean comparison allows us to state that the difference between univariate and bivariate WTP estimates is not significantly different from 0. The confidence level is higher for the bivariate model due to a more efficient estimation method. The estimated WTPs could be biased because the standard estimation procedures (such as the probit model) rely heavily upon the parametric assumptions regarding the distribution and form of WTP in the sampled population (Crooker and Herriges 2004) . The nonparametric approach as described in Section 3.3 gives an estimated mean WTP (49.25C) quite different from those obtained from the probit model (around 55C). As explained by Crooker and Herriges (2004) , when the sample sizes are large, a parametric model (as the probit model we use in this study) often provides the best root mean squared error (RMSE) in estimating the mean WTP and its dispersion in the sample compared to a nonparametric approach.
From an econometric point of view, we show that the dependence between the decision to visit forests and the WTP for biodiversity (the DC question) is significant and thus the bivariate specification is the best approach. The analysis suggests that differences in observable and nonobservable characteristics (e.g., preferences and ecological sensitivity) of the forest visitors and nonvisitors also explain the differences in WTP. However, comparing the univariate results with the bivariate results shows that differences in estimated parameters and mean WTP estimates (55.32C vs. 54.98C) are slim. This is probably due to the estimated value of the correlation coefficient that is significantly different from 0 but low (equal to 0.35). This result also suggests that the difference of value for biodiversity between visitors and nonvisitors is low. However, as the decision to visit forests is largely explained by regional factors, mean WTPs estimated by region could be found biased in the case of a univariate model.
Using results of the bivariate probit model, we compute estimates of biodiversity WTP in the different regions of France. A decentralized public authority aiming at implementing policy to preserve biodiversity could be interested in these regional values for biodiversity. Results for the five regions defined in the survey are reported in Table 9 . Estimates of regional WTP for biodiversity preservation are all significantly different from 0 at the 1% level. Simple Student's t-tests allow us to determine whether the regional differences are significant. Differences are not significant between Ile-de-France and the northwest region and similar between the northeast and the southeast regions. However, significant differences exist between the northern part of France (northwest and Paris area) with a mean WTP of around 64C, the eastern part of France (northeast and southeast: WTP between 50 and 55C), and the southwest of France (45C).
Discussion
It follows from this national survey that the estimated mean WTP for the preservation of forest biodiversity in France is quite substantial for a general biodiversity value relatively low for species preservation compared with other studies (see Table 1 ). Our values range from 53 C 2010 to 76C 2010 that seems to be of the same size order as other national studies for species preservation (Fredman 1995; Boman and Bostedt 1999; Veisten et al. 2004) or for ecosystem preservation (Boman et al. 2008) . This is probably because in our study, species preservation is taken only as a proxy for more general biodiversity preservation concern (which was explained more fully during the telephone interview).
As the definition of forest biodiversity provided to respondents in the survey is quite restrictive and neglect the wide range of ecological economic and social functions and services it provides to French people, these estimates may underestimate the national value of biodiversity in France. For public decision, these values have to be considered as a lower bound of the real value people assign to the biodiversity preservation when the link to other benefits from biodiversity protection is taken into consideration. This is the case, for instance, when the role of forest biodiversity in ecosystem protection from soil erosion or in water quality, is explained to the respondent. Various case studies have demonstrated that WTP for biodiversity protection increases with the level of information provided to respondents Kettunen and ten Brink 2006) . The accuracy of biodiversity values varies greatly with the respondents' understanding of the environmental good being evaluated (Christie et al. 2006 ). However, even if controversial, these biodiversity values should help take Table 9 . Estimates of regional mean/median WTP computed from results of the bivariate probit model. Notes: WTP, willingness-to-pay. N = 1070. N zone i = number of respondents that live in zone i. Standard errors are computed from delta method. All WTP values are significantly different from 0 at 1% level. this important element of sustainability into consideration in public decisions concerning economic development and in the construction of national accounts.
A particular interest of this study results in the possibility to underline regional disparities: the estimated mean WTP fluctuated between 45C 2001 and 64C 2001 per household per year across regions. Lower values are observed for southwestern and southeastern parts of France, while upper values are observed for northeastern and Paris areas. These regional differences could be explained by differences in forest resources (e.g., area and type), and in socioeconomic and cultural factors. Paris region (zone 1 ) presents the highest mean WTP for forest biodiversity preservation. This could be explained by the fact that according to the French statistics, the average income of Ile-de-France inhabitants' is the biggest among the French regions. Moreover, it is a very densely urbanized area, thus it is possible that inhabitants are particularly sensitive to forest recreation and nature preservation. On the other hand, lower values are observed in the southwestern part of France (z 5 ); which is the most coniferous forested areas of France. Probably, people that are very familiar with forest in their surrounding are less willing to pay for forest conservation than those who consider forest as a rare environmental asset. Moreover, various case studies have demonstrated that European people prefer broadleaved or mixed forest and often consider coniferous stands as less natural; that could negatively influence WTP values (Mill et al. 2007; Edwards et al. forthcoming) .
This work is in keeping with the general concerns of economic valuation of forest biodiversity: policymakers have to respond to the decline of biodiversity by implementing a range of policy measures of which costs are easily measurable and benefits or potential public participation are less easily estimated. The key conclusions drawn from this valuation study that policymakers could have in mind when designing policies are that forest recreation and forest preservation concerns overlap and that regional context could be of importance.
